ABSTRACT OBJECTIVES: Lesbian, gay, bisexual, and queer (LGBQ) women have increased risk of breast cancer yet lower use of early detection screening than heterosexual women. This lower use may be due in part to sexual stigma. The study purpose was to explore correlates of past two-year clinical breast examination (CBE) among LGBQ women to better understand screening disparities, particularly among gender non-conforming LGBQ women.
biological and behavioural risk factors for breast cancer that are higher in LGBQ women compared to heterosexual women, including decreased use of oral contraceptives, and higher rates of nulliparity, alcohol consumption, smoking and obesity. 3 These behavioural risk factors are associated with the social stress of pervasive stigma and discrimination experienced by LGBQ women. 4 Studies show that despite their increased risk of breast cancer, LGBQ women access early detection screening, including mammography and clinical breast examination (CBE), less than heterosexual women. 5, 6 While controversies exist regarding optimal breast cancer screening modalities, age at which to start screening, and screening frequencies, 7 it is generally believed that breast cancer screening improves early detection and treatment, ultimately reducing breast cancer mortality. 8 Thus, improving accessing of screening among LGBQ women is an important public health priority.
Most studies that focus on LGBQ women and breast cancer have described differences in disease prevalence 2, 3 or use of mammography or CBE among LGBQ women compared to heterosexual women. 5, 6 Social ecological models (e.g., Andersen's Model 9 ) suggest that multi-level (individual, social, structural) factors influence health care utilization. Yet studies that have examined correlates of LGBQ women's use of mammography or CBE are often limited to socio-demographic factors and overlook social/structural (e.g., stigma) and health care (e.g., having a regular source of health care) factors.
Stigma is a fundamental cause of population health inequities, 10 and may contribute to reduced access to early detection through mammography and CBE. 5, 11 LGBQ women experience sexual stigma, including perceived and enacted stigma, which present barriers to health care access. 12 Enacted sexual stigma includes acts of subtle or overt forms of discrimination resulting in unequal treatment, whereas perceived sexual stigma includes concerns of rejection and negative treatment by others because of actual or perceived LGBQ identity. 13 Enacted sexual stigma documented in health care settings includes health care provider lack of knowledge and comfort regarding LGBQ women's health issues. cross-sectional survey assessing correlates of breast selfexamination among 173 lesbian and bisexual women found that perceived sexual stigma was associated with reduced use of breast self-exam (BSE) and overall accessing of primary health care.
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Few studies have explicitly explored the role of different forms of stigma, beyond sexual stigma, in breast cancer screening among LGBQ women. Gender non-conformity (GNC) is defined as gender expression or physical appearance that does not follow traditional gender roles, for example, women who appear androgynous and women who appear to have masculine characteristics or appearance (e.g., dress). 16 Gender non-conforming LGBQ women represent a visible subpopulation of LGBQ women who may experience perceived and/or enacted GNC stigma in relation to their masculine/masculine-of-centre gender presentation. 16 Transgender and gender nonconforming people experience pervasive stigma and discrimination across multiple life domains, and in particular in health care. 17 Moreover, GNC has been found to be associated with increased mental distress among gay men 18 and GNC stigma has been found to be associated with reduced psychological well-being among LGBQ women. 19 The role of GNC stigma in impacting access to breast cancer screening is unexplored. The aim of our study was to contribute to an understanding of LGBQ women's access to breast cancer screening. We examined factors associated with past two-year CBE among LGBQ women, including gender non-conforming women, in Toronto, Ontario.
METHODS

Study design and sample
We conducted a structured cross-sectional Internet-based survey with LGBQ women in Toronto, ON between December 2011 and January 2012. Women aged 18 years and over, capable of providing online informed consent, who self-identified as LGBQ or other women who have sex with women and were living in the Greater Toronto Area were included. We recruited participants online through 10 peer research assistants (PRAs) who self-identified as LGBQ women and were representative of diverse ages and ethnicities. Each PRA aimed to recruit a minimum of 25 participants using a combination of strategies (in-person, Internet, study flyers), with actual recruitment reaching approximately 45 participants each. Convenience sampling techniques, including sending e-mails to LGBTQ-specific, community health, HIV/STI, and ethno-cultural agencies serving LGBTQ women, were also utilized. Research ethics approval was granted from the University of Toronto.
Data collection
The online survey, designed to collect information on sociodemographics, health outcomes, individual, social/structural and health care factors, was pilot-tested with a focus group of LGBQ community representatives (n = 12) to assess clarity and content validity. 20 The 60-minute survey was self-administered by participants online in a location of their choice. Participants who included their e-mail address received a $20 honorarium for survey completion.
Measures were chosen based on established reliability and validity in the North American context, and where possible among LGBQ persons. Cronbach's alpha is presented from the full sample with complete outcome data (n = 414). The outcome measure of selfreported past two-year CBE was dichotomized for logistic regression analysis. A two-year interval ensured an adequate timeframe within which women were likely to attend a routine health care visit. We collected the following socio-demographic information: age, annual income, sexual orientation, ethnicity, highest level of education, relationship status, and born in Canada. Participants who responded somewhat yes or definitely yes to the question: Do people consider you masculine by looking at you, your mannerisms, and your appearance? (e.g., a butch, stud) were categorized as gender non-conforming.
Individual Factors
STI knowledge was measured using the Sexually Transmitted Disease Knowledge Questionnaire (STD-KQ) 21 (Cronbach's α = 0.76). The two-item Patient Health Questionnaire-2 was used to assess depression symptoms 22 (Cronbach's α = 0.90). Sexual risk practices was measured using the Safer Sexual Practices among Lesbian Women scale, 23 (Cronbach's α = 0.70), renamed to sexual risk practices rather than safer sex practices for ease of comprehension given that a lower score on the scale indicates decreased sexual risk practices 23 and increased safer sex.
Social/Structural Factors
Social support was measured using the total score of the Multidimensional Scale of Perceived Social Support, 24 (Cronbach's α = 0.91). Sexual stigma was assessed using the Homophobia Scale, 25 adapted and validated for LBQ women. 26 Sexual stigma subscales had acceptable reliability: perceived sexual stigma (Cronbach's α = 0.70) and enacted sexual stigma (Cronbach's α = 0.73). GNC stigma was measured similarly using an adapted version of the Homophobia Scale and was administered only to participants who considered themselves gender non-conforming (n = 148). 25 GNC stigma subscales had acceptable reliability: perceived GNC stigma (Cronbach's α = 0.66) and enacted GNC stigma (Cronbach's α = 0.73). We asked participants if they had ever experienced forced sex in their lifetime.
Health Care Factors
Participants were asked whether they had had a Papanicolaou test in the past two years, whether they have a regular source of health care (family physician or community health centre vs. walk-in clinic, no regular source of health care, no health coverage or other), and whether their sexual orientation is known to their health care provider. Participants were also asked whether they believed their health care provider was uncomfortable with the participant's sexual orientation.
Data analysis
We conducted descriptive analyses to calculate frequencies, means and standard deviations for each variable. We conducted multivariate logistic regression analyses to examine multi-level correlates of self-reported past two-year CBE. We first conducted unadjusted logistic regression analyses, followed by analyses that controlled for significant socio-demographic variables (age, education, and gender non-conformity). Following these analyses among the full sample, we conducted unadjusted logistic regression analyses followed by analyses that controlled for significant socio-demographic variables (age, education) among gender non-conforming women. For all analyses, we present the results as odds ratios (OR) with statistical significance reported at the standard level (p = 0.05). Analyses were conducted on nonmissing responses using IBM SPSS 22.
RESULTS
Study population
Socio-demographic and health characteristics of participants are described in Table 1 Among the subsample of 160 gender non-conforming participants, 148 had complete data on the outcome variable and were included in analyses. Gender non-conforming participants had similar socio-demographics to the full sample. Almost half of participants (44.6%) reported having had a CBE in the past two years.
Correlates of self-reported past two-year CBE Univariate and multivariate logistic regression analyses are presented in Table 2 . Among the full sample univariate analyses, several socio-demographic factors (age, education, and gender nonconformity) were associated with past two-year CBE. Specifically, gender non-conformity was associated with more than a 40% decrease in the odds of having had a CBE in the past two years (OR: 0.59, 95% CI: 0.39, 0.89). Individual level (STI knowledge, sexual risk practices score) and health care level (having a regular source of health care, past two-year Papanicolaou test, health care provider [HCP] knowing one's sexual orientation) factors were also correlated with past two-year CBE. In multivariate analyses controlling for age, education, and gender non-conformity, all variables remained statistically significant. At an individual level, increased STI knowledge was associated with higher odds of past two-year CBE and higher sexual risk practices were associated with lower odds of past two-year CBE. At a health care level, having had a Papanicolaou test in the past two years, having a regular source of health care and HCP knowing one's sexual orientation were associated with substantially higher odds of past two-year CBE.
Among the subsample of gender non-conforming LGBQ women, in multivariate analyses controlling for age and education, individual level factors (increased STI knowledge scores) were associated with increased odds of past two-year CBE. At a social/ structural level, increased perceived GNC stigma was associated 
CORRELATES OF CBE AMONG LGBQ WOMEN
with slightly decreased odds of self-reported past two-year CBE. At a health care level, having a regular source of health care, having had a Papanicolaou test in the past two years and HCP knowing one's sexual orientation were associated with substantially higher odds of past two-year CBE, while the belief that one's HCP is uncomfortable with one's sexual orientation was associated with slightly lower odds of past two-year CBE.
DISCUSSION
This study aimed to understand correlates of CBE among LGBQ women. Our findings highlight individual (STI knowledge, sexual practices), social/structural (GNC stigma) and health care (past twoyear Papanicolaou test, having a regular source of health care, HCP knowledge and comfort with one's sexual orientation) factors associated with past two-year CBE among LGBQ women. While CBE is currently not recommended by the Canadian Task Force on Preventive Health Care, given the strong relationship between CBE and receipt of a Papanicolaou test, CBE may be a proxy for women's participation in preventive health care. 27 Our findings may be applied to understand multi-level factors associated with LGBQ women's uptake of other types of preventive screening (e.g., mammography). Each unit increase in STI knowledge score resulted in a 12% and 22% increase in the odds of past two-year CBE among LGBQ women and gender non-conforming LGBQ women respectively. It is likely that women with higher STI knowledge may be more knowledgeable about reproductive health as a whole, including breast health. STI knowledge score may also be a proxy for engagement in health care. Several health care factors were correlated with past two-year CBE. Notably, having had a Papanicolaou test in the past two years was associated with substantially increased odds of having had a past two-year CBE, suggesting a potential opportunity to combine multiple screening practices during routine health visits. These findings are congruent with another Canadian study that linked initiation of mammography to having had a recent blood pressure check.
28 Table 2 .
Correlates of past two-year CBE among LGBQ women Future research should explore how even in a universally insured health care system such as Canada's, health care factors play a role in women's uptake of health screening. Given the strong association between having a regular source of health care and having had a CBE in the past two years, promoting engagement in primary care overall may enhance women's practices of breast cancer screening. Moreover, our finding that HCP knowing one's sexual orientation is associated with screening suggests that promoting health care provider assessment of sexual orientation and creating environments conducive to women's sexual orientation disclosure may enhance LGBQ women's screening. Interestingly, neither perceived nor enacted sexual stigma was correlated with women's uptake of past two-year CBE, nor did enacted GNC stigma significantly predict past two-year CBE among the gender non-conforming sample. In validating the sexual stigma scale assessing perceived and enacted sexual stigma among LGBQ women, Logie and Earnshaw reported that most women had not experienced extreme forms of enacted stigma (e.g., being beaten up), while perceived stigma was more pervasive. 26 As perceived GNC stigma was associated with reduced odds of having had a CBE in the past two years, these findings suggest the need for interventions to address the subtle ways that social and health care environments may stigmatize women on the basis of gender presentation. Education of HCP about LGBQ women's lived experiences and health care needs, and GNC stigma, can facilitate competent health care provision. Our findings also suggest the need for LGBQ women's stigma measures to include gender presentation as a source of inequitable treatment and social norms.
Given that scant studies have looked at stigma as a correlate of breast cancer screening, 12 these findings suggest that future research could include stigma as a correlate of breast cancer and other types of preventive health screening among LGBQ women. Our study also points to the need to examine multiple forms of stigma that may impact access to care for LGBQ women, including GNC stigma. Our findings also suggest a need to fully theorize the potential role of GNC stigma on LGBQ women's health care access. Cruz 29 has theorized transgender and/or gender non-conformity stigma as a barrier to access of care. Specifically, not being seen as transgender or gender non-conforming, also known as "passing," may prevent outward experiences of discrimination. However, gender non-conforming LGBQ women may not be aiming to "pass" as male through their gender expression and their gender non-conformity may serve as a "marker" of their sexual orientation. Future studies could qualitatively explore the experiences of gender non-conforming women in health care to inform stigma-reducing interventions.
Limitations
Our study is limited by the cross-sectional study design, which precludes the establishment of causality. As increased STI knowledge could be the result of having received a CBE that was part of a routine check-up and learning about STIs, further study is necessary to understand the role of increased STI knowledge on women's health care access. The small sample size of gender nonconforming LGBQ women is a limitation to the power of our analysis and our ability to conduct robust analyses. A longitudinal study design with a large sample allowing for mediation analyses would allow for a more thorough understanding of pathways to screening uptake for gender non-conforming LGBQ women. Our sample included predominantly white and highly educated women and thus may not be generalizable to racially and socioeconomically diverse women. Moreover, our sample included only cisgender women -whose sex labeled-at-birth corresponds to their gender identity -therefore, results may not be generalizable to transgender LGBQ women who may also experience transgender stigma. The use of an Internet-based survey, subject to the barriers of the digital divide, may have limited the recruitment of socio-economically and racially diverse LGBQ women. All data collected were self-reported, and therefore subject to recall bias and social desirability bias. However, the use of an Internet-based survey completed in the privacy of women's location of choice may have allowed them to be more open about their personal experiences.
CONCLUSIONS
Despite the above limitations, this study fills a gap highlighted by Canadian scholars in addressing intersectionality in sexual minority women's health. 30 We provide a comprehensive understanding of factors that may influence LGBQ women's uptake of breast cancer screening. Our findings support a growing body of literature around the need for multi-level interventions to address health disparities. Given the substantial stigma and discrimination faced by gender non-conforming people, the health care needs of this population are important to understand. Thus, this research underscores the importance of examining gender non-conformity -and its associated stigmaamong LGBQ women, rather than treating LGBQ women as a homogenous group. Future research should explore individual, structural and health care factors that may influence other types of screening (e.g., mammography, Papanicolaou tests) among diverse LGBQ women. Understanding the complex interplay of individual, social/structural and health care factors that shape access to, and uptake of, breast cancer screening can inform practice and interventions focused on reducing screening disparities among LGBQ women.
